UNCLASSIFIED 


Defense  Technical  Information  Center 
Compilation  Part  Notice 

ADPO 13954 

TITLE:  The  Plane  H- Polarized  Wave  Diffraction  by  a Metal  Grating  with  a 
Magnetoactive  Plasma 

DISTRIBUTION:  Approved  for  public  release,  distribution  unlimited 


This  paper  is  part  of  the  following  report: 

TITLE:  2002  International  Conference  on  Mathematical  Methods  in 
Electromagnetic  Theory  [MMET  02].  Volume  2 

To  order  the  complete  compilation  report,  use:  ADA4 13455 

The  component  part  is  provided  here  to  allow  users  access  to  individually  authored  sections 
of  proceedings,  annals,  symposia,  etc.  However,  the  component  should  be  considered  within 
the  context  of  the  overall  compilation  report  and  not  as  a stand-alone  technical  report. 

The  following  component  part  numbers  comprise  the  compilation  report: 

ADP013889  thru  ADPO  13989 


UNCLASSIFIED 


MMET*02  Proceedings 


573 


THE  PLANE  H-POLARIZED  WAVE  DIFFRACTION  BY  A METAL 
GRATING  WITH  A MAGNETOACTIVE  PLASMA 

A.V.  Brovenko,  P.N.  Melezhik,  and  A. Ye.  Poyedinchuk 

Institute  of  Radiophysics  and  Electronics,  NAS  of  Ukraine 
12  Academic  Proskury  Str.,  61085,  Kharkov,  Ukraine 
E-mail:  chuk@ire.kharkov.ua 

A periodic  grating  of  infinitely  thin,  perfectly  conducting  metal  strips  is  considered  in 
the  yOz  plane.  The  d -spaced  strips  are  extending  along  the  oZ  axis,  the  grating  period 
is  / . The  subspace  x < 0 is  occupied  by  a magnetoactive  plasma  with  the  magnetic  field 
having  the  oZ  direction.  The  plasma  is  characterized  by  the  tensor 
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; co  = kc  is  the  incident  field  frequency,  co  „ and  CO  are,  respectively,  the 
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plasma  and  electron  cyclotron  frequencies,  c is  the  velocity  of  light  in  vacuum. 

From  above  (x  > ()),  a plane  //-polarized  electromagnetic  wave  e~lkx is  normally 

incident  on  the  grating  plate.  The  time  dependence  is  chosen  to  be  e IMl . The  field  of 
the  wave  diffraction  by  the  grating-plasma  structure  is  necessary  to  find. 

The  diffraction  field  (function  V\(x,y)  and  V2(x,y))  sought  in  terms  of  the  boundary 
value  problem: 

z\txV2(x,y)+k2^  -s$y2(x,y)  = 0,  x<0; 

AV](x,y)+  k2V](x,y)=  0,  x>0; 

Vj(x,y±l)=  Vj  (x,  y),  j = 1,2; 
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In  addition,  functions  Vj  (x, y)  and  must  fit  the  Meixner  and  radiation 

2 _ 2 

conditions  on  any  compact  set  in  the  xOy  plane.  Here  X = £-*- ~£2  T = . and 
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functions  V\(x,y ) and  F2(x,  y)  are  related  to  the  scattered  field  component  H-(x,  y)  as 
follows 

^(r  ^);x>0. 
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Satisfying  boundary  conditions  (3)-(5)  gives  the  system  of  dual  series  equations 
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The  values  to  find  are  amplitudes  <arH  and  of  the  diffraction  spectra:  a0  and  b0  are, 
respectively,  the  reflection  and  transmission  coefficients. 

The  authors’  analytical  regularization  procedure  suggested  in  [1]  makes  it  possible  to 
convert  (6)  into  the  infinite  system  of  linear  algebraic  equations  of  the  type 
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The  matrix  elements  look  like 
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The  Anm  expressions  can  be  found  in  [1]  and  An  = 

1 + £1  -s?  : m > 0 


1 : n > 0, 

1 + £|  -£2  . n<Q  For  large  m . 

[1  +£|  +£2 


the  smallness  parameter  5 


f -v  Y2 


111 


v 2/77  J 


[l  +£]  +£2  : m < 0. 
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So,  it  has  been  shown  that  matrix  \\Bmnl^n=_x  generates  the  Hilbert-Schmidt  operator 

in  l2 , and  wn  e l2 . Hence  the  solution  of  (7)  can  be  obtained  by  truncation  with  any 
preassigned  accuracy. 

No  wave  transmission  is  found  if  % =-Jlc+Xp  and  x +^Xp  ±XC)  because 

at  these  frequencies  the  plasma  acts  as  a perfect  reflector. 

In  the  long-wave  region,  the  reflection  and  transmission  coefficients  take  the  form 
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P„(p,9)  being  the  Pollachek  polynomials.  Notice  that  if  and  %c  are  both  zero 

together,  expressions  (8)  turn  into  the  standard  Lamb  formulae  for  a grating  at  no 
plasma  medium. 
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^ In — — — — -.  The  integral  in  Aqq  presents  no  calculation  problems  since 
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it  can  be  represented  as  a well  convergent  series  expansion  in  the  polynomials  Bn  given 
in  [1],  For  p =0  , A0 0=--. 
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